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1( ^jip 084207 #3 2004/6/29 

1. ^^g$H 71^^ Mj^o] 7l#^-o> 

E]ojo3) ^.sl-^CTEM waveguide: Transverse Electric and Magnetic waveguide) 
ofl 145]- ^sj^ TEM ^^s.^- ol-g-^-o^ 4a>^5 ^7lajog £|^fo 

^-8-, -4A>^)^ #7j-s}. 4a> aflifi $ o]s. ^ ^ofl floJA), e^o]^ te^CTEM 
waveguide) ifl4| ^*lt!r 3*M^7l7l°l *A>*q« a^ c|* i 8 7>*l ^(Arrangements)^ HflAl 
*r3*i ^"71 **W<q #*>s|- Aj-7] TEM JE^^M ^*Kf Tfl i 

3]; ^ #71 *fl 1 #3HH TEM #^ <>]-§-*H *=H#5.ifflM. s. 

4. .§-;£ 
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I'M 1084207 



#^ 2004/6/29 



£ 7 

<>l**4mtf7l, ^ ^7]7l, TEM £4^, 4*W^-, ERP, TRP, tM§ 
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1(^^084207 ^ o M: 2004/6/29 

^o)<$ £3}-^ ol-g-^b .44313 ^sj- 4*-a> sj]^ ^ o]^ ^ ^{Method for 
measuring the electromagnetic radiation pattern and gain of a radiator using a TEM 
waveguide} 

£ la ^ £ lb ^ ^2fl^ vfl*l^ ^aH^H 3tb # 

*r7l# ^41* ^tr 44 #3 "<HH1 *W -t^SL. 

£ 3 ^2fl^ ^^^HHH^ 44€^ ^ "J^l rfltV ^je. 

£ 4 ^ iQ-r$o) ^-g^ TEM °]-g-l£ ^*}^7}7)°\) cfltb 44 ^ o]s. 

£ 5 ^ ^ ^ofl ^-§-£|^ 3|Al^7l7l3 ^7l/^>7l tM#3L^ 5L^*\) ^ -g^E. 

£ 6a ^ £ 6b ^ ^-§-s]^ TEM Es^^r ^ 4 7 1 7l ^ 2^t1H tfl^}- ^ 

£ 8 ^ TEM SL^^a^ ^ ^o]( H )oi] tfltr ^je. 
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J084207 ^ 2004/6/29 

£ 9 -ir ttj-s. s^X\% 7 ) 7 ]^ 187H «J-^ofl tfl^- JEM S.^^ 

^^(Pl~Pl8) tfltb ^^H] 

£ 10a £ lOf ^ ^ ^ofl 4= b]a1^7]71^ 18^$H tflt!: TEM S^HSt^ 

# 33(PrPi 8 ) ^ «^<^1 cfltb «J€*H -i^s.. 



* 5l^<q ^g-ofl tfl^ JfJ: 

40: TEM 5.*%% 41: 3H^7l7l(EUT) 

42: ^Tflo]^- 43: ^ ^a] 7 ] 
44: ^a> sflii ^ ^ o]^ 



7)1^- ^ 0 1^ £s)-^-(TEM waveguide) ^ a] ^ 7] 7l <?] 4A}^-i- ^jl zz. 3] a] 7] 7] « 0 >-^# 
187HS. zl ^ ^ofl ^ TEM £4^2] o]-g-*H 

, ^ol«^ ol-g-^V 4A>^^ ^7>S)- 4A> 3fl^ ^ o]=- ^ ^ ^ojt}. 

3E la ^ lb ^ ^fls) ^lAl^^- ifl^]^ ^-^A>^oflA-1 oVBfluJ-61} fi]^- 2)^^01 ^ 
z}7)# ^-tb 44 ^ *<HH tetb 
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<i?> ol^^Alcf^ 7l ^ ^ ^ ^Jl4^>€^(ERP) ^ 5. la ^ 

5. lb ofl ti>^ ^o], o>^a1^^1-C0ATS: Open Area Test Site) 5E^r -f-^Al-^Canechoic 

chamber)^ ^ ^(standard test siteHH AJa^o} ^ , ^ ^^8: t=r# 

<18> v£7i\, 3£|Al^7l7l(101)« A]^#o] s) ^ ^V(IOO) fl ofl ^^A]^ ^(») 1 #7fl) f 

#^J7| ^E)ll4(102)7> Ajig <?>Bim-(l03)^ A] "3^ «?>^t-K103)» ^ *13(m) 

^(ANSI Std.-sj ^4-, 1 m ~ 6 ra) #^rf iflat). 7r # fe£r &3L% 7]^ 

W(*fl 2 #7fl). 

<19> H2J.31, 3J*1 ^>(Turntable)(100)» ^ ^-£(ANSI Std. 45° ) s^^r^i 

*) *ll 2 ^r^l» «J:4*H 7 7fl^ ^7H<*1 ^ 7 )s.^rf(^ 3 #31). 
<20> oi^i, srjA]-^ ^a] 7 ] (transmitter ^(jej. t est)(101)» ^^-^ €4 ^lM- 

(Half-wave Vertical Antenna) (112)5.. JSI^ltW*!] 4 ^1). ^NIM--^ 3) a] 7] 7] £)- ^f- 

*flo) 5Ett tVBflH-l- 7]^1 (gE^D)^ #3 $vg- £i=. RF a] J: ^7l(RF Signal 

Generator) (111)^1 ^^^4. ^S.^^ 7)^*}JL, n 71^-tr ^}o)b\^s.^.b\ a] J: 4 

^^(ERP)^: 

<2i> ^efl^ ^ ^. A> ^ a^tiHMCBII: ElectroMagnetic Interference) 

^S'SHH %<L3.X\, ^A]^^-(0ATS: open area test site) xfl*]£r ^-«Va}aj 

(anechoic chamberHH ^EfluJ-ofl Sitb ^3^1 ^7>7l^- ^aJ-§- Jf-sJ-o} f oj aJc}-^] .4 
^ 7l7l^ ^tfl 4a> 33 3^ ^5l4^^(ERP)» #^/sg7l-§>^4. 
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1( ^1P 084207 ^ °^ }: 2004/6/29 

<22> ZLBjq-, o^aI^^-cqatS) ^^(anechoic chamber)^ *]£<**\ ^*>} 

<23> ^ (ERP)/&4a>^^ (TRP) ^ ^7Rr 7]^-^O.S ^-fr^SMH 7>Aj- 

<24> £ 2 ^sflo} aT-(^)^.ti>A>^[6|lA-lo 1 ^-A}^ Ajg ^ 6f| cfl^ l^o]!, £ 3 o. 

<25> £ 2 ofl £ a]^ ^ ^(#)^-«VA>^(Se m i-anechoic chamber WH^| ^ 

5L la ^ 5. lb <*IH 0^$. wj-sf Qo) ^X)i}o) zjjn. a]^ ^ul-g-o^ ^ ^ g-*fl 

^. £ tr ^-f^ ^A> « 0 V^ gj^-g, cj 7l ^Aj^o] 3g 7 ^^ 7 r ^M^ 7 MJ1 

< 26 > M> £ 3 0,) ti>^ ^ 7 >«?1 ^^^ti>A>^ (anechoic 

chamber)°lHcq ^ -2.*Rr <^€*1 ^JL a]^ -ft-*] wl-g-o] -aft}*} 

<27> ^. ^ o r> ^ 7ls q. ^ S fl^^7l *H<£=1 %<L3., £4^(TEM 

waveguide) sH^7]7]<?] ^-a>^]^- ^jt. n. ^^7)7)^ ^H^* 187HS. ^^^a-] zl 
^ "4^ ^^s)^ TEM S-S}^ ^t}. ^^s-o. o]-g-sH 4a>^1- &x}7)Z\°.3_ 
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I 084207 %n Q*}: 2004/6/29 

<28> #710} iH^7] ^ £ ^A}^ ^-A> 3)1 B1 o]S. ^ ^ 

^1 Sa^i, ^H<3 3E4^r(TEM waveguide) vfl*H| fl*l^r ^]%7)7)9l 4^1- *\g, cfa 187 > 
*1 ^(Arrangements)^, wfl^l^^ # 7 1 ^-A>*]l<i} ^ 7 >s)- ^Aj-ofl oj^- TEM Esj-^oj ^ 
^ ^8*Kr *ll 1 #7fl; g #7} *fl 1 #7<Ha1 TEM #^# 

*fl 2 #7ll« i^cf. 

<29> ^ # 7 1*1 ^ 4A>^|ofl ^sq^. ^ ^^(conducted power)^ # 7 1 

4^H]^ #31^ ti>A>7j]^» ol-g-^ -4A>^]o^ oVEfluj-S. ^^^(p 0 )^. a^^. 

# 7 1 4A>^S«-El 7]V\7\ %<t\?\ ^HH^l # 7 1 ^ISH ^ cfo]§ 

<£Eflq-o} ^cfl 4^^^£(P D )* T**rfc 3 #31; #7) *)1 2 #7fl<*lM 4^^^ 

£ ^o)]a-i £]tfl •4^r^£(P inax )» ^-*Hr *ll 4 #711; #71 *fl 4 #7lHH ^% ^tfl ^A> 

^r^SCP.nax)^ #71 *fl 3 #7lHH ^ s) 1^ ^-^^(Pp)^ o}^}c^ # 7 } ^A^^ 

4A>ol^^- z\) 5 #711; #71 *)1 4 #711°)^ ^ 3^1 ^S(P max )« <>l-§-*M 

^JL^r^ (ERP)-I- ^SHf »1 6 #711; ^ #71 *ll 2 #71H1a-1 ^3$. -^AV^e^jE-i. ol-g- 
*M #7l 4^H1^ #4^>^^(TRP)* »1 7 #7111- d) ^^-4. 
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<so> ^^, $ s.^^ ^ 

<3i> JE 4 ^ ^-g-s]^ TEM i^( W aveguide)* ^] -§-*): :*H^7]7H tfltb 

<32> oj-^ ^xg^ ^-Tfljgoj* oi^; 4a>^ (EMI) ^ ^-°H1 A i ^2fl^ 

^•tf ^fl-fr TEM £^-^r (Transverse Electric and Magnetic waveguideH*!^ tfl^fl-&> 

Al£7> ^ ^JIB^l tfl^flA^ T^fl CISPR ^1 3.^7} 

<33> <*\7}*\, TEM ^^(waveguide)^: TEM cell, GTEM eel 1 (Gigahertz Transverse 

ElectroMagnetic cell) TEM 2.^* ^^"H: ^ 7l 7]1- ^ 7fl IB 

(port) o)#si\ ^-JL ^cf. 

<34> ^j- 7fl cq IH(port)^ #^^> o]-g-^ ^^^ojo^, cfo^ # ^ TEM 

i^(waveguide)^: tfl^ ^ $1^. 

<35> TEM £b|--&( waveguide)^ £ 4 wj-sf go] t ^^Ajo. S H^ ^-tgs] 

(rectangular) Sfrtfl^ ^ ^ ^ "y^^^* -fr*]*]-^ <£^& ^-S* £ 

fe-tf. rrj-^ TEM ^^(waveguide)^ 7}<3^7fl TEM mode7> ^s^^- JL<£Q ^13.^ , 
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TEM S-Sj-^waveguide) vfl^ -g-^i- <$<$6\) #<^7Kr ^0] a.7l7> ^^>c|-. 
<37> TEM 3E^(waveguide) ^^-^ 4^1^71 7) # 33-*Wl £^^^7) ^tflA^ 3\*]-%7}7) 

^ ^ ol-^Rr ^S. 4 Aj-tfl ^#*>* JIB^lJE ^>ZL Jf- 

• Al^>7l£ ^, 3z)A]^7]7l» S.'S^fe ^(S&tt I^dlbI^H nq-ej- TEM £3)-^ 

(waveguide) ^2} 4^1 ^7] 7]^ *#$\ wfl^l^ zJ-je^} ^^fl^lcf. 
<39> c,}*}, TEM :a]Al-g7l7Hl rfl^ 4*} aflfi £ o]^ ^ a]^^^- aJ.^]. 

<40> £ 4 oil w>Sf ^1, ^-a> 3ifl^ ^ o]^ ^3 Al^^^. TEM 5LSH&(40), *\*\%7\ 

7l(EUT)(41), ^MH-i-(42), #3 ^71(43), ^ *f]€ ^ ^ °1^- ^# ^1(44)5. 

<41> TEM 3E5f^;(40) ^Y^l^ &7}?H<L3- nfl^- ^.7} cl-ol^-s. ^ o}^ ojo} 

3 ^Ml^ 4^1^71 71(41)71- tifl^lsH, TEM I£4-^:(40)^ t^^^r ^^Mlr^H 

<42> TEM £-4^ ^^JLS ^7>7H *H1» ^l^Ai ^6)^ ^A^^^* 2. 

«r 21^ ^Hl^-(Sielding window)* ^^-JE^l iflofl ^ (Septum) ^S.^] 
» ^ ^Al^olcl-. s)Al^7l7l(41)7> TEM JE^UO) ^°1] 3 a} ^71 (41)* 
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084207 #^ •g^}: 2004/6/29 
417] (43)5. ^^cj-. 

<43> ^^o]l-(42)^ TEM sm-&°) ^ ^7](43)<^1 &SL^ , ^ 

^7l(43)fe ^^Rr ^Al^ 7 ]7l(41)S.^ «j-A>^ ^Tflo]^- ( 42 )^. ^.g- 

<44> ^ ^ a] 71 (43)^ ^ ^ o]^- a> # ^](44 )S £^.4. 

3^ ^ ^ Ol^. ^1(44)0))^ ^-7} 1=H#5. ^^]^7l7]ofl tfl^ 7>>^- 

3* °1-§"^H 7>>-B- *?MM^ ^-A> ufll^ ofl^t]-. 

<45> Mi TEM 5:5^ o^b). 4^ #7 r ^>lKEMI : ElectroMagnetic- Interference) 

^hSr, £ 2 <^1^ ^ £0) 2.^^^ 3jA]^ 7 ]7l» Tfl^t^AS. ^1 7 r ^}jl ^ 

^r#* ^5lH^*H ^tfl 4A>^1» ^ ^ EMI &SLS,*\ g_JLf>}±; ^Ojcf. 

<46> ^Sj- ^-oT]( EMI ) ojl^om- ^Jl4^^(ERP) ofl^Sj Al^^Ai ^tfl 

bioelectric field)^ ^*Kr 3Hi=r. ^ls^, ^(emd 

3- ^S-S]^, ^JJl^-Al-^^(ERP) 7)^0} Sl^ cfo^ o> El] 14 ofl tfli& Aj-rfl^o] 

* 7 > £ 5 ^ ^ i^Hl ^^^717151 ^7l/^>7l Cfoll-S.^ 3.^6% cfl^ ^5: 
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1<^^084207 #^ 2004/6/29 

<48> ■& ^^r, TEM ^^(waveguide) iH ^ ^}^}(^\^7)7] SE^ 

EUT) (500)1- ^JL, ^A]^7l7]^ «<H}« 187WS. €^*>^i TEM #^ ^ 

3^ ^, 18 7}X]S1 ^ JE^] 5iX|£ ^-O), ^Al^7l7ll- ^>7]^ 

*]sL z\Mis}^ 4 ^^--i- ^ 7>7] £^^, ^0.0} 7>xl - 

^-^ ?>3W-. 3^b, 3]Al^7l7l JSL^o) 7>^£^- cfo]§- s^H^ x, y, z ^ 

< 50 > ^A^^UH^cq Al^Al-g ifl^ ^A>Aj- ^ ^ ^ ^ tfl ^(Maximum radiation) 

<51> £ 6a * £ 6b ^ -g- ^ofl ^-§-5)^ TEM £^3f 3i| a] ^ 7 1 7l i>} 2}-S3H tfl^ a^ 

£SAi, £ 6a ^ TEM £4^2] £ 6b ^ s)a]^ 7 ] 7l^ q-Bf^cf. 

<52> EA ] € ^ £ 0]> TEM s^(waveguide)^ 7l§ (X, Y, Z)S ^0.(51 

6a), x\*\M7)7)°) 7)& 3fa7jl# (X 1 , Y', Z')S. ^cf(£ 6b). ^ 2±&^ y\ 

<53> TEM ^^-(waveguide)^ ^i^-gr ^<H*1 TEM £4^:(waveguide)^ 6a) 

4 ^M^M, 3i|Al^7l7l2l sj-S^KJE 6b)£ €^ *8€£1 ^5.^4 ^^tj-. 

<54> S.7 ■& ^ ^ofl tcj-S. TEM o}^ Q7\7}7& 4A> o]^- tij-ig ofl 



44-13 
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<55> ^ o. 4,^1 oV^uf^. A>-g-^l og^. tem £.4^(waveguide)# ^r°]^, 

(conducted power )(P M )^ 3x)a]^ 7 |71 ^HflM-^ «U>7fl^(M 2 )- * ^ tr 4(701 ) . 
<57> o]s. ^ti^sL^^ x\X\i§7}7) <£zlM7} ^Vl-oj ^ ^^(power accepted by the 

antenna) (P 0 )^r <^M^ (^H 1)# °l-g-«H ^t!-cf(702) . 



<58> 



P 0 = P M X(1-M 2 ) 



(maximum radiated power density of half-wavelength dipoleXPo)* (^t 1 ^) 2)«1| ^Sfl 7%*}; 
tW703). 



<60> 



= P Q -1.64 



<6i> 2HH ^.4^. 40] § oHflq-sl ^ ojs. »! 64 „ tfl^iojj TEM £ ^ 

(waveguide) ^fl°lH cfo^s. o^i^ o]s.^ a].^.*^, d)^ w}^«>4. 
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<62> zleJji, TEM S-^(waveguide) ^ 3£)a1^ 7 ]7]7> ^*]*Kr s. 8 °1] wj-s). 

^^(Septum)4 ^KOuter conductor)^ ^*}JL =L "H"^ ^ 

cf(704). <>1 tJbH ^ cell ^IH ^£)^r *L*>7l3M ^7]7> 3 

<63> o]^. ) 3r|Al^7l7l^ 18 «<HH cfltl: TEM waveguide) #^(Pi - P 18 )^ ^ 

7^^(706). o} 7 H, P^P^ ^ TEM Sl^Cwaveguide) ^ H°] ^] ^^7} 

7l# <££r ^ ^r^Hrfe ^JL^I^^(ERP) 5£^ #4^^ 

(TRP)-i- ^§>J17> ^ ^(target) ^bH^o]^ o) ^ t o}^ ^sf-^E- ^ tfl^^ 

<64> ol TEM ^^(waveguide) ^&»£r TEM Ssj-^(waveguide)^ 1.0 [W]7> ^ 

€ nfl 3)4 ^-ol TEM (waveguide) ^7H> 37l<4 

v ' JL5L ^fl-sHS ^ *l)7i (707). ols.^ TEM 3E^«:(waveguide)<H"H£| ^ 



<65> 

P 



P =- 



( 1 ^Qy-' 



2 °^ 
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<66> <$7]*\, e0 y ^ #4 ^^(unit powerH TEM (waveguide)^ oi 7 ]-^ 

°H. 44^7147]- 44tr 43H44 71^-2.^ (fundamental mode), ^ TEM 5.2=3 #7]# =^ 
4^£# . 

<67> #4 n 705"(^, "706" g "707")^ TEM £4^ (waveguide)^ 44^444 %^ofl <aj^. 4 
4# ^7>7> ^£4^ TEM :E4^(waveguide)4 #^^r ^g^Hr 4^44. 

<68> cf-g-o^ « 708 » 6> o. ol-g-^c^ 301]^ 4^(Pi - p 18 )S.^- 

4 44 ^7] 44 4^4^144 4A>^^^- ^og 3g 7 }*Kr 4*cH4. 

<69> 333. ^A>^^^- ^7}^-ofl 5£<H ^A]-^ ^A>(^ S) S can)4"M, rfls^o] ^0.3^ 

^A>cg^o) ^^o] ^-(cylinder scan)«J-44 ^4^°] ^<?1 ^ ^(sphere 

scan)^o] &0.4, o]^oi1a^ ^ ^4(sphere scan) *?J-*H tfl4<*| ^4-45. tr4. 

<70> TEM £4#(waveguide)4 4^#(Pi ~ P 18 )4 42fl4 (^44 6)# 4-§-44, # 

R = r<?l ^ Aj-oijAl 5i|Al^7l7l4 44r^*H44 444^ ^(Radiation 

power density) P(r , 9 , $ )♦ 44^8: 4£-4 ^4. 

<7i> ^4, 444^3 ^(Radiation power density)* ^r^} 4^ ^4 ^>4#* R = r 

5. ¥^1(709), 0 « 0[rad]Jl5. ¥^ -^(710), 0 ~ 2ic[rad]44 ^444 7}^ 3t|4^ 

47]4 4-fH§-*HH4 444 (Radiation power den sity) P(r , 9 , <i> )♦ ^4(712 ifl4 

714). <*}44, 4a>^^^£ (Radiation power density) P(r,e,*)fe TEM J&44: (waveguide) 
3 43l"(Pi ~ Pis)-!: (^44 6H tfloj^j. ^ ^^4. tfloj^-c.^ ^ 

*r °1^4 -?-tr 444^:e P(r,e,4>)fe zl ^4s°fi *fl44^ 44oflA^ ^a^ 

^JEH *H444 ^4. 
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<72> ^, ^ e<4 4># o[rad]o.S. -g3*M "WS(r, 0, 0H*H . 
4>« ^7M?H(714) ttJLir, 0, A<J>HHS] t 1 ^. 

$=2it[rad]7> € "J)*r*l 

<73> rf^-o.^ et A9 D Jf ^7}*M ^(715), <*>♦ 0 ~ 2 it [rad]^l ^^M^ 7}#*\ 
^r^WS-S ^^(712 714). <=l&)tb 9 = it[rad]7> € ^^(711 

*fl*l 716). 

<74> A^tfl, ^ ^ ^ ^A>( S phere scan) ^h§-^ 6)^- <>l-8-*M TEM 

S-^Cwaveguide)^ €^#(Pi ~ Pi 8 )S^ ^Ait§7l7H ifltb *HHg*MH3 ^> 

^(Radiation power density)P(r , 9 , $ )* n^r^ ^r^ 0 "!^. 
<75> Q*. ^ ^>( S phere scan) ^HHH A>-g-^ 6)^ 4~g-^ 4)5+ 



<77> 1 

P(e,4.)=±Re((ExH*)i r ) 

= iRe((E^ + E^L*£S**. + H^V) - a, ) 

= iRe(H + H;n 0 + H^H^noJa, • a, 

= -~ Re 4 

4] 
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#^ 2004/6/29 



<78> 

where N 8 = jj(p^ cos 6cos 4>+ cos 6sin <j>- P^ sin eje+^^ds' 

N * = JI'~ P * sin * + P * C0S< l>) e+jk,rcoS,>ds ' 

L ° = J|( M x cos 9 c o s 4>+ cos 9sin (J>- sin e)e +jher * c0 ^ds' 

L * = £(" sil * + M y cos *)e +jkDr ' C0Sv ds' 



<79> 



'[p^ 2 +k 0 2 M; 2 ][cos a 6cos 2 <j>+ sin 3 <!>]+ [p; 3 + k 0 2 M; 2 ][cos 2 6sin 2 <>+ cos 2 4>f 
+ [F$ 2 +k 0 3 M; 2 ]sin 3 e 



p(et+). 



15k 



-2 
-2 



PxP; cos^ - tffcy) + k 0 2 M4M; cos^ - 



dsin 4>cos(f) 

PyPj cos(<q^- tj^,) + Vm;m; cos(tft^ - (ft^Jsin 6cosesin <|> 
WLK cos((f^- q^) + k 0 2 M;M^ cos^ - cft^Jsin 8cos6cos<|> 
+ 2k 0 [p^M;sin(<{^-q^)-P^sm(q fer -c filDt )]cose 
+ 2k 0 [PyMsSin(qj,y - cft^) - P^My sinCcf^ - <fl ny )]sin 6cos<|> 
^+ 2k 0 [p^Mi sm( - ) - P^M ; sin( cf^ - ) ]sin 9 sin 4> 
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'[a.+ VdKcos 2 8cos a 4>+ sin 3 <{>]+ [b+ k 0 3 E][cos 3 8sin 3 4.+ cos 3 <j>] 
+ [c+k 0 a F]sin 3 6 

-2[g+ k 0 J j]sin 3 6sin<|>cos<|>- 2[h +k 0 3 K]sin 6cos8sin <f»- 2[l + kp^I-Jsan 8cos6cos<|> 
+ 2k 0 [M - P]cos8+ 2ko[N- Q]sk 9cos(J>+ 2k 0 [O- R]sin 8sin <f> 



where 



A+k 0 3 D = i(P 1 +P 4 +P U +P 14 -P 3 -P s +P e +P M +P 13 4P t3 -P a -P,) 
B+k 0 ! E = 1(P 1+ P 4 +P* +P, -P 8 -P 10 +P 3 +P 5 +P 13 + P 1S -P«-Pi 4 ) 
C +ko 2 F = i(P 6 +P, +P n +P 14 -P^ -P 1S +P 3 +P 5 +P 8 +P 10 - Pj- P 4 ) 



G=P. 



P s +? 5 +P„ +P„+>fc(P 8 - P f +P„ -P 14 ) 



18 



_ 4P 7 -(P 6 +P 8 +P 9 +P 10 )+^(P 9 - P 6 +P 10 - P 8 ) 

Pl+P^Pg +P 10 H-^(P 1 -P 4 +P 8 -P 10 ) 
4 

y - 4P 12 ~( P 11 +P 13+ P 14 +P lj)+ <£(Pl4- Pll + Pl5 "Pis) 
4k„ S 



H-Pia 



I=P. 



17 



P 6 +P, +P 13 -fP ls + ^(P 6 -P 9 +P 1S -P„) 



L , 4P 2 -(Pi+P 3 4-P 4 +P J )+^-P 1 4P 5 -P 3 ) 
4ko 2 



M = Pl5lP» 
4k, 

„ P4-P1 
4k* 

N = ?^ 

4k„ 



(2 = ^ 



4k<, 



0 = p to- p 9 
4k n 



p - P M~ P ll 



4k 0 



<81> 5)^ £ 5 ^ t}o]§ a.niH PSf ^>7l cfol§ S-^E M o]] tfl^V ^ 



<82> 



tH# s^iH Psq- M^r (^r^ 6)^1- £0} T EM waveguide) -&7fl£| 

^ M-E^t ^ Si^S., $H ^ TEM £3}-^ (waveguide)^ ^^(p^g)^- 
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<83> ^ > "708"^ ^±3., "709" "716" <HH *3E^4M 7} 

# €- P max ( r , 6 0 , $o)» ^4(717). 

<84> 4^S, o>sfl^ 7) ^ (^X) ol-g-^H ^fl*V -tftfl o]h 

(Relative gain), ^4 A >€^(TRP), ^ ^Jl^V^CERP) -§--§- Tfl-iM ^ 9X^(718). 



<85> „ 



8 



P 

W5G[dBd\=\QLog(-^) 

i^n-q 7i D 



<86> 



/O60* 



0 



/o Jo 

<87> <^7)Ai, 8)^8- ^l#o] r c] ^-tfofl^o} #^^o\) tfltb 44^4. 



<88> 

I^r^H 9] 
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<89> 9)°1H «>2j-^-'cfo]^ ^m^) *Jtfl o]s. n 64 .. tflAlofl, TEM 

(waveguide) x^HH tfo)^ o>Bim^ ^r-^r^, ^ «>^W. 

<90> £ 8 £r TEM S^oflA^ ^ ^o](HH tfl^ ^^£o]4. 

oi> TEM 3^&(waveguide) ^ s) Al^7l7l(EUT)7l- ^*l*Hr JE^l ^-o] 

, (Septum) (81)^}- 5]^- £^(0uter conductor) (81)^ ^« zl ^ 7ie|#: 

^ € ^°l(Cell height)(H)^ *H , o] -g ^<»1(HH u^-ej- cell tflofl ^sq^ ^^>7]^ 
7l7> *^t|-. 

<92> TEM £2r^:(waveguide)^ ^ m^r» ^71 <H^~?!: 

5)A]-^7l7]ols. € ^tfl ^o] 7 > TEM £^ (waveguide)^] H/3 ^rSl 7l7l°H 6 > ^j-cj-. 
<93> £ 9 ^ 4^- ^ A l"^7l7l^ 187M *&-?H tfltb TEM £^(waveguide)^l # 

<94> 7171^1 187}*] «<HH tfl^ TEM £2H& (waveguide)^ ^(Pi - P 18 ) ^ 

os> 3X)A)^7l7]# TEM SLs}-^ iflJfofl nfl^l^ $1(900), TEM (waveguide)^ 
(X, Y, Z)4 *W^7l7l3 71^ 2fcS.?fl(X\ Y'. Z')# d ^]Al^l cf-g-, 5l)Al^7l7l» 
Y^# 2)^^.5. *H sl^^^7>^Ai ±87}*] 9] ifj-^ofl tfl^H TEM 3E.J*^ ^ 
*(Pl ~ Pis)* ^8*Kr3)<901 tfl*] 912), -£^£r 4w4 
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<96> 3%&7\)^ (XX' , YY\ ZZ')S ^(901), 3)Al^ 7 ]7l# Y^l- '^^-^S 

tH^l^oa o° , 45° , 90° , 180°, 270 °*? s)^^ :*W^7l7l<i| zj- "SI^zJ-je 

°fl tfl« TEM Pi , P 2 , P 3 , P 4 , P 5 » ^^4(902). 

<97> (XY', YZ\ ZX')S. <Q:*W*i ^(903), s|*l^|7]7l* Y^* S)^o_ 

S. ^Al^^o.^ 0 - t 45 - ( 180 . > 270 «^ Sj^A]^ 7}^ 3i] a] i§ 7 1 7l zj- J^zf 

tfltb TEM JE^S] #^^r p 6 p 7 , p 8> p 9 , Pl0 & ^^(904). 

<98> ^-S^)* (XZ\ YX' , ZY)S ^^]^m ^(905), sW$7]7l* Y^-t- S^^A 

3. ^l^lU-^S. 0 ° , 45 ' , 90 ° , 180 * , 270 ° ^ 5)^1^ 7}^ ;sx) a] ^ 7 1 7l <q zf 
£^1 tfl^ TEM EsHfl^ ^ Pn , P12, P13, Pm. Pis » ^H3tW906). 

<99> 41"^, (XX', YY\ ZZnS. ^(907), s| a] 7 ] 7 ] X^-ir s)^^ 

3- ^Hl^-^S- 45 ° s^a^u! TEM S.^^ P i6 * ^3tW908). 

<ioo> 4iAS., (XY', YZ\ ZX')5. ^^l^m ^(909), *M^7]7l* X^r* sl^o. 

3. ^TfllHl^.S. 45 ° s]^Al7lZL TEM P i7 # ^3^(910). 

<ioi> p}^o Si (XZ', YX', ZY)3. ^H?! ^(911), ^\^7}7)% X^ 33l^r 

—S. &W1tqrO_2. 45 ° fi\$.s>}7]51 TEM §^,3. ^ p lg ^ ^^(912). 

? 102> £ 10a tj)*] j£ 10f - ^oji ^ ^ Al ^ 7]7l ^ 18 ^ofl tfl^. TEM #^ 

# ^^(Pi-Pis) ^ HJ-lH tfltb Wcj| -i^om. 

<ios> H^^fe ^Al^7l7]^ 7l§ TEM H^Wwaveguide)^ 7l§ <a*| *}■:£. 

^-Jl-T-ul Al^>q-, is »J-$H tfl^ O^^Tj] Aj-^t)-. 
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<104> ^ t TEM JEsj-^waveguide)^ (X, Y, Z)2f 3x)Ai^ 7 ]7l£) 3^&?\} (X\ Y\ Z') 

* <£*]*)H *M^7l7l« Y^-i- 3 #^£-3. ^ 3*1*1*1 7}t£x\ *ll 1 HHH^ 
B\ all 5 *fl^H-H^l TEM #3^- ^^-(5. io a ). 

<ios> *fl i ^(Arrangement 1): ^-SLA (X, Y, Z)$r (X* , Y' , Z')» (XX', YY\ 

ZZ')^ , ^l^M* TEM 51^a(waveguide)<3} 7l§ 3^31 Y^l tflsfl ^1X1*«^S. 
0° 3€ &^-)*m ^ TEM 3E3-#(waveguide) #^^r P 1 ■§- ^^t}-. 

<106> afl 2 ^(Arrangement 2): ^-5.^1 (X, Y, Z)^ (X*, Y' , Z')* 11*1*1*1 (XX', YY' , 

ZZ')^ ^-f , 3i|A]^7l7m Y^H tfl«f| ^VAl^| iS-^=o.s. 45° 3^*1*1 ^ TEM J£J^9: 
(waveguide) ^ P 2 * ^ 

<iot> ^| 3 ^(Arrangement 3): ^-5.^1 (X, Y, Z)3- (X*, Y' , Z')» 11*Mtl (XX 1 , YY' , 

ZZ')£] 5)Al^7l7l» Y^l tflSfl 90° sl^Al^l * TEM SL^t® 

(waveguide) #^^r ^ P 3 «- ^Rjtr^. 

<108> 4 ^(Arrangement 4): ^K^\ (X, Y, Z)^ (X', Y' , Z')» ^Hfl (XX', YY' , 

ZZ')3 ^-f, 3x)*1^7l7l« tfltfl tiVAl^«J-^o.s. 180° ^^1^1 ^ TEM JEsJ-^ 

(waveguide) €^ P4 » -Sf^^r. 

<109> 5 ^(Arrangement 5): 2j-^74) ry v Z )3r (X*, Y' , Z')» <|J*H?1 (XX 1 , YY' , 

ZZ')^ ^-f , ^Al^ 7 }7l» Y^«fl rflsfl ^l^|.»9-^o.s. 270 ° 3*1*1*1 ^ TEM 

(waveguide) P 5 » ^^tb^. 

<no>^-7l 5 *S-$H tfltr ^Ej^, n t^g- ^£31 (X, Y, Z)4 (Z', X', Y')» <£x]*\7)5L 

*fl 11 HJ-fl (Arrangement 11) #*j^§- ^l^tr 1 }. 
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<ui> 4^8-, 3r3.n (X, Y, Z)^- (Y\ V , X')«- ^H?} ^, sH^^l* 2)^^ 
^131* 0 v^_oj=l 3^€^)^7>^A1 *fl 6 ^^-n X] 10 *!Hfl*r*HH3 TEM 
^S^KS. 10b). 

<ii2> *|] 6 ^(Arrangement 6): Q&H] (X, Y, Z)^ (Y' , V , X')» ^H^Q (XY' , YZ\ 

ZX')^ A*]%7)7]% Y^ofl tfl-gj) ti>A]^«j-^O.S. o°s|^(^ ( 3^ ^ TEM £ 

^(waveguide) #^^r ^ P 6 # 
<H3> ;*)! 7 ^(Arrangement 7): (X, Y, Z)^ (Y' . Z' , X')» (XY' , YZ' , 

ZX')£| ^-f , ^Al^7l7]« Y^ofl tfl*fl «rAl^«j-^o.s 45° 3*1*1*1 ^ TEM £^ 

(waveguide) ^ P 7 ^Ritrtf. 

<iw> *|] 8 ^(Arrangement 8): Q&7\] (X, Y, Z)^ (Y\ V , X')# (XY' , YZ' , 

ZX')^ /g-f , 3x)^1^7l7m Y^l « #Al7fl^o_5. 90 " TEM 3cJ^ 

(waveguide) ^ P 8 -|- ^^^4. 

<ns> ^ 9 ^(Arrangement 9): £\-3.$] (X, Y, Z)^)- (Y' , V , X')« Sl*MSl (XY',.YZ\ . 

ZX')3 ^-f, s)Al^7l7)» Y^H «rAl 180" * TEM 

(waveguide) #^^r P 9 ♦ ^^tr^f. 
<ii6> »| 10 ^(Arrangement 10): 3^&7% (X, Y, Z)3r (Y' , V , X')«- ^*H*1 (XY* , YZ' , 

ZX')S] ^-f, s)^1^7l7l» Y^«1| tfl«Jl ^Al^|wj-^=o.s 270 'S^m TEM IcS^ 

(waveguide) #^^r P 10 ^^tr 1 ^. 
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<H7> q-^fr, 3.3^ (X, Y, Z)^ (Z'« X', Y')« ^^l^m ^, 5E)Al^ 7 ]7l« Y^-i: 

S ^l^^o.^. 3*1^7}-^ *fl 11 H o^^ *H 15 ^^HH^ TEM 
^ W(£ 10 c). 

<iis> n ^(Arrangement 11): (X, Y, Z)^r (Z\ X', Y')» <|3*H?1 (XZ', YX\ 

ZY')^ % + , ^A]^7l7ll- Y^ofl tfl*f| «H7fl« 0 >^o_jL 0 ° 3J*1(^, 3J*1 &-&-)*m ^ TEM 
^^(waveguide) #^^r P n # ^tr^. 

<H9> 12 ^(Arrangement 12): (X, Y, Z)^ (Z\ X', Y')» <a*H?l (XZ', YX' , 

ZY')^ ^-f, 3ilA]^7l7ll- Y^r°fl tfl^fl aVAl^}«j-^o.S. 45° sj^i^m ^ TEM £^ 
(waveguide) ^ P 12 » ^tr^. 

? 120> *ll 13 ^(Arrangement 13): ^SLTfl (X, Y, Z)^ (Z\ X', Y')» ^Al^ (XZ' , YX' , 

ZY')s] ^-f, ^A]-^7l7ll- Y^r°fl rfl-gfl ^-a] ?fl #tg= o_s. 90° 33*1*1 ^ TEM 

(waveguide) #^^r 3^ P 13 ^g- ^tri=r. 
=121> 2)1 14 «J--?1 (Arrangement 14): 2J-2.7}] (X, Y, Z)Q (Z', X', Y')» Q*}*}?! (XZ 1 , YX' , 

ZY')^1 ^-f , ^Alf 71711- Y^Ml tflSfl ^1^1^^-S. 180° 33*1*1 ^. TEM S.^ 

(waveguide) 3^ P i4 * ^tr^. 

:122> 15 ^(Arrangement 15): 2%-&7% (&, Y, Z)^ (Z' , X', Y')» ^^l^l^l (XZ' , YX' , 

ZY')2l ^-f , 3£)A]^7l7ll- Y^°fl tfl«fl ^1^1^0.5. 270 ° 33*1*1 JjL TEM SL^HS 
(waveguide) 3^ P 15 » 4§=^th=T. 

123> ^ f .»i i 6 ^(Arrangement 16H1 *\ ^ 18 ^(Arrangement 18)^1^ :s) a] ^ 7 1 7l 3} 
X ^ 33^1 fil«ll ^£H, ^31- £o] u>e!-^ ^ ^cf. 
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<124> 16 ^(Arrangement 16): ^St}] (X, Y, Z)Q (X' , Y', Z')# (XX' , YY', ZV)°S, 

lJ*]*m 4s *)a1^7]7]» X^-fc ^AlJflig-IKos. 45° Sl^Al^^ TEM 

(waveguide) #^^r #3 P 16 ^ ^tr^KS. lOd). 
<125> 17 ^(Arrangement 17): (X, Y, Z)^- (Y* , V , X*)» (XY\ YZ' , ZX')°.3. 

1J*H?! 5£|Al^7]7l» X^-t- 45° 3?*U]*H TEM £4^ 

(waveguide) ^ Pi? # lOe). 

<126> X| is wj-^ (Arrangement 18): ^-5.^] (X, Y, Z)^- (Z 1 , X', Y')» (XZ', YX' , ZY')^-S 

(waveguide) *m P 18 * ^tr^-(£ lOf). 

<127> ^ sz}.^ o. Pi ^ Pl8 TEM JE^Wwaveguide) #^ # 

^#^r 7Hr^*r3 ^7Wb3l o]^cf(3E 7 . 

5£<H 7l#^ A}-Aj-,§- ^c^u)-^ gi=. T^ifl^ 7M *1$3-, ^ ^^ol 7> 
Ml 

:129> Aj- 7 1<4 ^g. -g. ^Al 7 )^ 4A> Aji^g- ^HKH*} ^ nfl o)£}A| 1^(0 ATS) SL^r 

^.a]-A>^(anechoic chamber)4 a]^^, ^a] 7 ] _ o>b!]i4, , aHfluj-S] 
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5Etb, TEM £4^r *fl<*iM 3£lA]^7l7l» 187>^ «fl*l» ^s^l?}^ 

TEM JE^o} ^^g- ^^-0.3.^, 2|A^7l7]ol] tfltb IfflS. -tl 
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WI*T L, M] 
WW 11 

e]o]<^ JE^CTEM waveguide) iJW 41*1*!: ^ a] ig 7] 7) ^5. 187>*1 
^(Arrangements)^. afl^]*>^A| ^-7] ^-a^o] ^aJ-s}- -^-aH] oj^j- >y- 7 ] jgjj ^.s}-;^ ^ 
# ^§*Kr *1] 1 #7)1 ; ^ 

#7l »1 1 #71Ha| TEM 5.^o) ^^cf ^s-^ oj -g-^o) rfo]§s.^|E S ^ 

**8« #7l ^l-B-^-TiollA^ 4A>^^^£1- ^fSfc 2 #711 

# S^Hr TEM £4^:* °1 -§-?]: 4 a} ^flU ^ 0 ]s- ^ wj-^ . 

1 *cHl 5U<>H, 

#71 -4 A >*H1 ^^5)^ ^^(conducted power )3f #7l ^}^\ «>Bfli+^ #A>7ll 

^» °l-8-*M 4^1^ £31^3. ^^^(P 0 )* ^§tr ^Hfls] !)-§- ol-g. 

°1€ #31^-3 ^rfl ^-^^^SCPd)* ^SRr *ll 3 #31; 

#71 all 2 #71HH M€ 4^^^3E f*1H s)cfl 4^^^JE(P max )l- t^Rt 4 

#711; 

#71 2)1 4 #7)HH ^ ^cfl ^^^^HePmax)^ #7l *|) 3 #7)HH W ^ 4 
^r^USKPo)* °l-§-^H #71 44^1^ 4*W^* ^Hr a)l 5 #711; ^ 
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#7} »1 4 #7jHH ^ ^tfl 4^^5L(P ma x)» °l-§-*H ^Jl^V^i^ (ERP)-§r ^f- 
^ *\] 6 #31 



^ TEM S^HS* °l-§-HV ^sj- ^-a> 5fl^ * oj^- 



(^^H 1) 



[Ut 1 * 3] 

*i 2 sa<^^, 

T^fe *fl 7 #711 

« Ci i£f-*Rr TEM JESj-^ 4A>^o] 4A> jflj^ $ o)^ «§=^ « C V^. 



HIt 1 * 4] 

*l] 1 ^ *ll 3 * ^ tfr 5a°H, 

#7] TEM 7l^a^)(X, Y, Z)^ ^Al^7l7]^l -*7l 7}&2}g.?\W, 

Y\ Z')» (XX 1 , YY', ZZ')5L flaW*! 3X)Al^7l7l« Y^# 3? 3^3. ^1*1*8-^.2.3. 0 

44-29 
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B , 45° , 90 - , 180 ° , 270'*! 3*1*159 ?}&*\ #7l ^\^7]7)^i 2J- s\#z$s.d\] tfl^i TEM 

#7l TEM 7l^2j-S^l(X, Y, Z)^ # 7 J 4A}*flo] 7]^2}-S^ (X 1 , Y' , Z')«- 

(XY\ YZ', ZX')S °a^l*m ^, 4*1^71714 Y^-g- ^^o.S SH^^OiS. 0 . f 45. ( 
90° , 180° , 270 °*! 3*1*1^ 7}t£*\ #7l *\*\%7\7]si\ ^ ^^S.^ tfl^ TEM S.^^ 
^ P 6 , P 7 , P 8 , P 9 , P 10 # *M|*H=- 9 Ml; 

#7l TEM 5.4-^^ 7l^a^(X, Y, Z)4 -8-71 4*}*fm 7]§4l^] (X', Y', Z')» 
(XZ 1 , YX', ZY)S «a^l*m ^, *\*]-%7)7)M: ^^o.S wVAl^^o.^. 0 ° , 45 ' , 90 

' , 180° , 270°*? 3^*1^ 7}#*\ #7) 3)A]^7l7l^ z}- J^z}-^] cfltb TEM £3*3^ # 

#3 Pn , P12, Pis, Pu. Pis * *ll 10 Ml! 

#7l TEM 7l^a^l(X, Y, Z)^ #71 4*>*03 7l^afi^(X', Y' , Z')* 

(XX', YY', ZZ')S. ^^l^m 3z]Al^7l7l» X^* sjxj^ ^^^0.3. 45 ° 3 3*171 
al TEM ^ Pie * ^ 11 Ml; 

#71 TEM S^HM 7l^S7fl(X, Y, Z)sf #71 ^-A>5j|^ 7l$^a^l(x , > Y 1 , Z')» 
(XY' ( YZ' , ZX')JL ^L f 3)Al^7l7l» X^# 3^6.S. ^1^)^0.3. 45'5)^Al7l 

Jl TEM #3 P 17 ^^Hr bill 12 Ml; 3* 

#71 TEM £.4^ 7l^2}-^74l(X, Y, Z)4 #71 ^3)0} 7)^Kmr, Y\ Z')# 
(XZ', YX', ZY)S. ^^l*m ^, 3Z]Al^7l7l« X^* 3^^o.S ^^^0.5. 45°^*iAl7l 
al TEM £4-^ 3^ P 18 * ^S>fe X| 13 Ml 
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[^t 1 ^- 5] 

2)1- °l-g-«H ^-71 XI 1 ^€ TEM £5^-^ ^^s. 



(*r«H4 2) 
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'[a.+ ko^Jjcos 3 6cos 3 <{>+ sin 3 [b+ k 0 3 E][cos 3 9sin a <|>+ cos 3 <fr] 
+ [c+k 0 3 Fj 
-2[g + 1c 0 j J 



sin 3 9 



sin 3 esin<t>cos<(>- 2[h +k 0 3 K]sin 6cos6sin <j>- 2[l + k^Ljsin 9cos 9cos $ 
^+2k 0 [M- P]cos8+ 2k 0 [N- Q]sin 9cos(j>+ 2k fl [0- R]sin Ositt <J> 



where 



A+k 0 J D=i^ +P4+P11 +P 14 -P 3 -P5+P8+P10 +P« +P« -P< -P«) 
B+k 0 ! E = i(P 1+ P< +P< +P, -p 8 -p 10 +p 3 +Pj +Pt3 +p 15 -P M -P 14 ) 
C+VF^^+P^+P^+Py-P^-P^+Pj+Pj+Pj+p^.p^p^ 



G=P. 



18 



P s +Pj +P„ +P H + ^(P s - +P„ - P 14 ) 



J 



, 4Py -(?«, +P 8 +P 9 + P10 )+ vfc(P, - P 6 +P 10 - P 8 ) 



4k„ 2 



„_p Jl+h+?S +PtQ + ^(Pl-P4 + P S -Pl0) 

" 

v _ 4Pi2 -(P11 +Pi3+P M +Pis)+ ^"(P M - P11 +P15 -P») 
4k,, 2 



I=P 17 



P»+P 9 +P 13 fP 15 +^(P 6 - Pg +P 1S -P„) 
4 



L _ jPj - (Pi +P 3 +P5)+A^"(P4 - Pi +Pj -P 3 ) 
4k 0 * 



4ko 

Pc-Po 

4k,, 



4ko 

lad 

4k n 



0=^L 



R = 



_P M -P la 



4k, 



#7] *fl 4 #tHH ^ ^ 4^^^£(P max )# ^-71 *)1 3 #tHH ^tfr 3|t« 4*} 
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7] 

*l| 6 %H) SH^i, 

0>Efl^ 3)3). ^o], ^- 7l 4 ^d))^ ^ ^tfi 4A>^^^£ (P max )Q ±.^Sl\ 

*fl€ ^ ^3 ^ 

(*r^M 3) 



8] 

(approximately) 1.645. 3J-§- ^8.2-5. TEM ^^>4 ^> ^l]^ 
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^ #3 



9] 

X] 8 ^ 5^1, 

-8-71 *1j 7 #3)^ #^-A|-^^( TR p)^ ) 

o>Hfl^ ^-o], ^-7] ^ 2 #3HH ^>^^^£^] tfl*H 

(=r^H 4) 



/»360° ^180° 
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la] 



yam 



■111 



100 



V„ 2 V 



•103 



104 



[51 lb] 
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Z A 



-500 



niAia^pi 

(EUT) 




Px ^t^/ fc luIyef , P n w 
M xe l<pmx 



S2| O0I1 220E P=P X e'l'px +P y e&w +P r e'^ 



[3E. 6a] 




hiais^pi 

(EUT) 



[5. 6b] 



Z' 
n 



niAia^pi 

(EUT) 
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IS. 7] 



BIAIg^PI *g 



( ) 
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